Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Exemplar for Internal Assessment Resource

National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA

Science Level 1

Resource title: Fiberglass Versus Polystyrene

This exemplar supports assessment against:
Achievement Standard 90943

Investigate the Implication of Heat in Everyday Life

Expected responses

The moderators have developed expected student response from a wide variety of sources.

Date version published by December 2010
Ministry of Education To support internal assessment from 2011

© Crown 2010




Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: Low Excellence

1. A well set out investigation.
Data within the range expected.
Shows effects of insulation.
Well set out conclusion.

Report shows good linking with science ideas concerning insulation. Shows insulation
slows down heat loss due to conduction.

Has mentioned limitations of the experiment, reliability and validity.

Has not fully explained why there are gaps in insulating materials.

Has both experimental and report data. One only required.

© Crown 2010
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Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: High Merit

2. A well set out investigation.

Data within the range expected.

Shows effects of insulation.

Well set out conclusion.

Report fails to adequately show links with science ideas concerning insulation.
R values well researched but only described.

Has mentioned limitations of the experiment, reliability and validity.

Has both experimental and report data. One only required.

© Crown 2010
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We all want a warm. confortabks home, but many New Zealand housas are difficult and
edpEnshie 10 heat W heaithy temperatures.

Asound 35% of the energy used in the average New Zealand household goes on heating

yaur home. If your home doesn't have adequate insulation {like the majority of our hames),
@ 1ot of your hiaal 15 just wasted,

Improving your horme's ability to keap in the heat and smart use of a clean, efficient heating
system will make your home more cost-effective to run and warmer and healthier to live in.

sLuilabon

{yad mgu@bon makes 3 big d¥erence io a name'’s
warmnih, comfan and beafh, Uniortunalely, roarly
GG ol Mew Zealand s homes hive mnndeguate
coibng and wnoillEor nwsalatisn,

Many homes buslt before msclation Decano
magigiony in 1978 rave no rsulation o all, i citar
CHuBE e BUIANON My NE Lsan f [AE0e fof poars
ang & gilley 100 eorking ﬂ'hﬂ'ﬂ]‘ Arsyrran s o el
L ey & LAty

ELinn wiey, Thier o8 @ e lance el hogreer

e Bt vglil e Mg irsalatine,

Chack your insulation

A arouid be aly slrmeghaforwae 19 Ghely
wrstlatian o pout celing ard e o, o (Fgou
Bifd engaaling you G0 :hr:hm Ttk Careldden,

H Etire 1B SOaE Enling shgutubon, chack Tor 1
frilgresrey
L ikry? The eflectnaness of noulalice: & graithy
rrdutod whan d & mam, 0 & s ol diy fepar he
wource of tha dompress and emove snd repioce
Ehid rEUlaRan

@ EECA )
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Research Question: Discuss the relative insulation abality of ml:ﬁ_mam-ial

Source | Information Key Words In your own

words
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o inack cosundy ' Yiow Should REWE & rrePImLm

wiFa Fht IMeChiess &g 1200 yewn ;,.mlh‘rg and
S under wisar oo (ynless pou have fol) <
A0 655, add anotroer ey, it you have undurliaoe
Igal, eheck that il (5 nat lorn, Lamished or olfurwise
st eror e,

1= i gap-tree’ Ewen very small gaps can mpect

an the performance of your msulation. Thare should
U 1O GaPE Detween fre esuialega andg ismting, or
Tt EEn et es O irsiiation, aind no Lucks of folds.
Dioas d cover the whaoke area? Your insulation
should cover The enting Braa, mciuding he manhode
e, EaCofH 107 Wreas hoviniunter (N eaves,
porches Of gansjes.

D you howve the night clearances &ownd
downdights. chamneys and HeesT For safaty reasons
there neads o be a 150mm gap Letwaen yow
ricwtilghty o rmedal fues. and 3 H0mne gap around
bk chimneye. 1 your incuistan has moved ar Bltwn
i wvd, pROsition it

Ceiling and underfloor insulation first

 you have ro msulalon, your cailing shouid be first
prondy &S Lhis is whera most of your heal will be lost,
Then in:ikate undes your fioar - # the fioor is cold,
you fael coid,

If you already have some ceiling meulation, insukihe
yaur lioor Before ToDMRG up the cailing il it needs if,

Wall insulalion s relaboeby dificult bo insall in an
apelng home as the wall lining or sladding nesds

to be rermoved 10 do i, Dueing renovations s a good
firm b Lo ke your wall insulation,

Insulation producis

Thezre @aré vangug itsulation preducis an the market.
Thay come i diffarent forms, such as blanket producls
that roll over joists ano segments that fit beheesn
jmsie. and are made fram diferent matanials inciyding
fimerglfena, polyeated. wood, minoral wiool and axpanded
oy tyre,

Cral, pase o nstadation in your heme, and peeferences
aroynd product material ja.g, natural versus synthetic
librest are all Mings to considar whan choosng your
frsatabicn

Whalever lype of insulation you afe considenng, you
shioul oty use products 1esled 16 1he ASMHZS4B5Y 1
Standard - it MeARs ypou car count on them performing
&5 hey say thisy @0, Lok lor the statement of comodiance
with the Stenaard on the ngulahon packagng o b

Talk 19 yoar ingubyion sugpplics o vt
WarHANTEYWISE.oVLag Yo mora infarmation,



Wark oul what R-value you nead

Thie sfaptivanass o rsulanon & measwod by s
RB-yialrd, Tha hever [ oo @ius, Dive imone A shirds an
haat 1ranster,

Always usa R ealees, ralhes than thickness, 1o compare
adiftoren] products S youl ame companng like with like

Tiwe A-valus pia feed denencs on haw caid 0 gets
i Yo ive, Ths tabde lowing Joves rocsmmiended
i timam F-vatuas for ansting homes ithe Buiding
LUindg Acceptable Sohtean H1JASY specillics meramam
reTrenmants iof new, Romesh, bt | 5 & good «3a8 to
ngdall marg ' yow can.

Gelings with A2.8 bilarkal P32 blankal

lp=s ihan FSmm  nsulation o insulation or

ol existing A4 segment R4.0 segment

insutation ProduCts ingulation

Ceilings with A1.B bisnket AZ.4 blanket

75mm o 120mm  insulation nsulation

of existing

insulation

Linderfioor R1.4 anywhers in New Zealand

Walls Chack the thicknass of your wall
cavity and fird the highest R-value
product at thal thickness

Good instatlation is key

Cuatity of irstallahan & just 3% importard os (he
ingulalion proguct you uhe. Even smad gages ean
tidwe The performance of tha insulaton.

EELA recommentds Lsng & profassonal to nstall
wgr risuldloe ur you. AS wolh By SERce, you
ahruld shog wound ioe @ fow gueoies o niake sura
F0u'Te gettng ihe st solutice far your needs.

dihether you do il youwrselh or get a orofessonal,
maike sure ha patalation s done property and
zafely Starwiards Wew Fealann has a comprenansive
gy -Lomuse gunde on irstaleng wsufation
NEARARPO06 o it's raally wot i ensunng that the
12 baing followed. You can downioad thes for trea
frarm www.energywise.gowvl.nz (search 1o “42467).

Other ways 1o reddyece heat loss

Tree ang foveral other things you can do io reduce
Fiiilt b3S [0 i heama,

Check for air lzakage and draughts

I yaur howse i dragghty, any nsulston you instal
W'l Bl anis 1o 89 15 job properly. Ii's importan|

b it (e amounl of air leakage from pour
housa bl Lna sams e ag yau mprove tha insulalion.
Common places whete draughts ooour ane around
oo, windows, skybalits, replaces and amund
paEmbing penstrations

Get good curtains

Hang fud-length kned curteins of good qualily thanmal
of closa woven labrics. A, pelmel will reduce heat ioss
turihes. Drawing your curigins et sunsat wil help keap
ira 13at in as the termperatyre cools oulside.

Consider double-glazing

Double-glazing can halve the energy loss through
wirtdows. and Essen condonsation ond exlarmal
roEe 1.5 relabively adpansive o insiall but il is worth
contsaring, pamiculanly wihen your windows nesd
repdAcEng Of wihen rendwvating.

Consider replacing your downlights

A salely clearence of 150 mm & necossany balween
msaalion and standard downlights, which reduces

the eMectivensss of thae insulation, Il you hewe standard
downlights, corsiter raplnong them with CA-rated
sl that allowr nsulation 1o be (Mted nghl ug 1a
e, of wilh non-downlignt ittings that Ban’l reguree
a hola in your cailing and wn your insalation.

Tackle dampness at the source

In st homas insuation alomes won'| bix dampness.
prablams. i the aros undles your house 5 fanp, '

BN dronnBge of PeTIhing issues, Make sune 'S proparty
vanliated, and keok al iNSLEIng Samg- prood Shoeting
urider thr hoase. Make duie axleimngsy veiled astrachon
Yons ane wsed in reas of the home thal prothete @ hol

e moElue = Ik kilcnengs, batlvoars and laundnas

- ane adequately wanlad,



.. affect their ability to insulate

Source | Information

Research Question: Theoretical description of how the physical properties of materials |

Key Words
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In your own
words




Research Question: Link the data you have gathered to a scientific theory (provide
scientific reasons why one material was a more efficient insulator than {he other

Source Information Key Ln your own words
Words
hitp: /f'www | R-value, which indicates the resistance | R-value | T he mare resistance to
orml.govis | to heat flow. The higher the R-value, heat flow (R-Value)
ciroofs+w | the greater the insulaiing the better the insulator.
alls/insulat | effectiveness. The R-value of thermal Individual R-values are
1ion/ins_U2. | insulation depends on the type of added to calculate
himl material, its thickness, and its density. value of multi-layered
In calculating the R-value of a multi- insulation.
layered installation, the R-values of
the individual layers are added.




D5l reiative insularion ﬂb{tﬂy of
CAUN  pwatepal

= EXPOL - is non-allergenic and non-irritating

= EXPOL - Insulation i ageing .

« EXPOL - does not itch or release nasty fibres

« EXPOL - is flame retardant - will not support the spread of flame
= EXPOL - provides wire guard to separate between electrical cables

= EXPOL - Fumes given off are less toxic than burning timber

* EXPOL - il installed carrectly - will last fqr_r_nnre than 50 years

— T,

» EXPOL - is not affected by moisture

» EXPOL - is not a moisture barrier - it breathes

« EXPOL - recycles all polystyrene waste

¢« EXPOL - comes in 4 standard widths and is available in most Hardware Merchants
¢« EXPOL - complies to the New Zealand Insulation Standard

* EXPOL - reduces heating costs and keeps your floor warm

=  EXPOL - has installation instructions on every bag

= EXPOL - is specifically designed for under wooden floors

hitp.//www.axpol.co na/

O - paly shyfene.



Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: Low Merit

3. Experimental data not there.
Data within the range expected.
Shows effects of insulation.

Report shows good linking with science ideas concerning insulation. Shows insulation
slows down heat loss due to conduction.

Has described the role of the R values.

Has not fully explained why there are different R values.

High M on report. Only one required: report or experimental data.

© Crown 2010
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What Is an R-Value?

Insulation is rated in terms of thermal resistance,
called R-value, which indicates the resistance to
heat flow. The higher the R-value, the greater the
insulating effectiveness. The R-value of thermal
insulation depends on the type of material, its
thickness, and its density. In calculating the R-walue
of a multi-layered installation, the R-values of the
individual layers are added.

What type is best?

Rigid insulation is made from fibrous materials or
plastic foams and is produced in board-like forms
and molded pipe coverings. These provide full
coverage with few heat loss paths and are often able
to provide a greater R-value where space is limited.
Such boards may be faced with a reflective foil that
reduces heat flow when next to an air space. Rigid
insulation is often used for foundations and as an
insulative wall sheathing.

Blankets, in the form of batts or rolls, are flexible

products made from mineral fibers, including
fiberglass or rock waol. They are available in widths
suited to standard spacings of wall studs and attic or
floor joists. They must be hand-cut and trimmed to
fit wherever the joist spacing is non-standard (such
as near windows, doors, or corners), or where there
are obstructions in the walls (such as wires, electrical
outlet boxes, or pipes). Batts can be installed by
homeowners or professionals. They are available
with or without vapor-retarder facings. Batts with a
special flame-resistant facing are available in various
widths for basement walls where the insulation will
beleftexposed. === =~ @~ 2 0

Effectiveness of insulation
Three key factors determine how well insulation
works in your house:
= Thermal resistance (r value) of the product
installed - the product should be fit for
purpose
= Quality of the insulation products
* How well the insulation is installed in your
house.



R value

The effectiveness of insulation is measured by its
thermal resistance, or R value. The higher the R
value on an insulation product, the more it slows
down the transfer of heat. For a fixed insulation
density, the R value of insulation gets higher as the
product gets thicker.

For example an R3.0 product has greater thickness
than a R1.0 product of the same type.

Be careful not to use the thickness of insulation to
compare different products, always use the R-
values, that way you are comparing like for like.
Note: Reflective foils do not have an R value. The foil
helps increase the R value of your floor by trapping
air between the floor joists,

Benefits of insulation in your home

Good insulation means a significant reduction in the
rate of heat loss in your house via ceilings, walls,
floors, windows and doors. This reduced rate of heat
loss makes the house easier and cheaper to heat
properly. This means the house will be healthier and
mare comfortable to live in.

Heat loss in the home

Heat is lost from the inside of the house in two main
ways:

 Air infiltration - hot air escapes from the
house through cracks, gaps, holes, and open
chimneys. This is replaced by cold air.

» Conductivity - hot air escapes directly
through the elements of the house such as
walls, ceilings, floors, windows, skylights and
doors.

If your house is draughty, any insulation you install
won't be able to do its job properly. It's important to
minimise the amount of air leakage from your house
at the same time as you improve the insulation,
Heat always finds the easiest path out of a house. If
you insulate one part of your house, the ceiling for
example, you reduce the rate at which heat is lost
through the ceiling. But the rate at which it escapes
through other parts of the house increases. To get
best results you need increase the insulation for all
of the outside building elements of your house.
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Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: High Achieved

4, A well set out investigation.
Data not well explained though graph shows valid trend.
Well set out conclusion.

Report is included but it is not clear where the information came from. Has mentioned
heat transfer but has not said how insulators influence this.

Links to science not fully explained.

Some of the report does explain R values therefore a High Achieved.

© Crown 2010
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There are three different types of underfloor insulation, Foll types (work on reflection), fibre
types and polystyrene types (these two work on the principle of mass, that is trapped alr). The
different products bring different qualities to ycur home.

Fuoil Types ¥

Foil Insulation works as a convectional and radiant barrier. It has been difficult to get the best
performance out of traditional folls due to buflding construction methods and strength of
products, however newer more advancee types on the market offer some fantastic
performance features. The primary advantage of foil is that it acts as a complete vapour
barrier stopping rising dampness coming into the home and they are also great for woarking in
tighter areas. Foils are Installed in blanket format making them quick and easy to install but
there is risk of electrocution in using them so please read and watch the installation
Instructions carefully.

Fibre types

Fibre forms of insulation work in much the same way as a jersey you wear, Generaily the
thicker the product the better in works. The maost popular form of fibre underfloor insulation is
polyester. The key advantage of fibre types of insulation Is that they allow the floor to "breath’
while still offering excellent thermal qualities. Precut products are available for fitting between
your joists or alternatively blanket format is also available for attaching underneath the jolsts,
They are not particulary suitable for high wind Zones or where you have a rising dampness
issue but they do offer very good performance and very long life.

Polystyrene

Polystyrene Underfloor insulation is a well known product on the market. It works in your
home just like it does as a coffee cup or chilly bin. There are different forms of polystrena
products available on the market, each with a small differences. We prefer Retrotherm as it is
the more simple and effective products to install, Polystyrene is great for dampening sound
reverberation in wooden floor boards and also acts as a partial vapour barrier, Available in
wide variety of widths (360mm, 410mm, 440mm, 470mm and 560mm) It is always installed
between your joists and each plece is cut to size and friction fit up In place.

What Is an R-Value?

Insulation is rated in terms of thermal resistance, called R-value, which indicates the
resistance to heat fiow. The higher the R-value, the greater the insulating effectiveness. The
R-value of thermal insulation depends on the type of material, its thickness, and its density. In

calculating the R-value of a multi-layered instaliation, the R-values of the individual layers are
added.

Insulation Product Types

Some types of insulation require professional installation, and others you can install yourself.
You should consider the several forms of insulation avallable, their R-values, and the thickness
needed. The type of insulatlon you use will be determined by the nature of the spaces in the
house that you plan to insulate, For example, since you cannot conveniently "pour” insulation
into an overhead space, blankets, spray-foam, board products, or reflective systems are used
between the joists of an unfinished basement celling. The most economical way to fill closed
cavitles in finished walls is with blown-in insulation applled with pneumatic equipment or with
sprayed-|n-place foam insulation.

The different forms of insulation can be used together. For example, you can add batt or roll
insulation over loose-fill insulation, or vice-versa. Usually, material of higher density (welght



per unit valume) should not be placed on top of lower density insulation that is easily
compressed. Daing so will reduce the thickness of the matarial underneath and thereby lower
its R-value. There is one exception to this general rule: When attic termperatures drop below
0°F, some low-density, fiberglass, loose-fill insulation installations may allow air to circulate
between the top of your ceiling and the attic, decreasing the effectiveriass of the insulation.
You can eliminate this air circulation by covering the low-density, loose-fill insulation with a
blanket insulation product or with a higher density loose-fill insulation.

Blankets, in the form of batts or rolls, are flexible products made from mineral fibers, including
fiberglass or rock wool. They are available in widths suited to standard spacings of wall studs
and attic or floor jolsts. They must be hand-cut and trimmed to fit wherever the joist spacing
is non-standard (such as near windows, doors, or corners), or where there are obstructions in
the walls (such as wires, electrical outlet boxes, or pipes). Batts can be installed by
homeowners or professionals. They are available with or without vapor-retarder facings. Batts
with a special flame-resistant facing are available in various widths for basement walls where
the insulation will be left exposed.

Blown-in icose-fill insulation includes cellulose, fiberglass, or rock wool in the form of loose
fibers or fiber pellets that are blown using pneumnatic equipment, usually by professional
installers. This form of Insulation can be used in wall cavities. It is also appropriate for
unfinished attic Acors, for irregularly shaped areas, and for flling in around obstructions,

In the open wall cavities of a new house, cellulose and fiberglass fibers can also be sprayed
after mixing the fibers with an adhesive or foam to make them resistant to settling.

Foam insulation can be applled by a professional using special equipment to meter, mix, and
spray the foam into place. Polyisocyanurate and pelyurethane foam insulation can be produced
in two forms: open-cell and closed-cell. In general, open-celled foam allows water vapor to
maove through the material more easily than dosed-cell foam. However, open-celled foams
usually have a lower R-value for a given thickness compared to dosed-cell foams. So, some of
the closed-cell foams are able to provide a greater R-value where space Is limited.

Rigid insulation is made from fibrous materials or plastic foams and is produced in board-like
forms and molded pipe coverings. These provide full coverage with few heat [oss paths and
are often able to provide a greater R-value where space is limited. Such beards may be faced
with a reflective foil that reduces heat flow when next to an air space. Rigid insulation is often
used for foundations and as an insulative wall sheathing.

Reflective insulation systems are fabricated from aluminum folls with a variety of backings
such as kraft paper, plastic film, polyethylene bubbles, or cardboard. The resistance ta heat
flow depends on the heat flow direction, and this type of insulation Is most effective In
reducing downward heat flow. Reflective systems are typically located between roof rafters,
floer jolsts, or wall studs. If a single reflective surface is used alone and faces an open space,
such as an attic, it is called a radiant barrier.

Radiant barrigrs are installed in buildings to reduce summer heat gain and winter heat loss. In
new buildings, you can select foil-faced wood products for your rocf sheathing (installed with
the foil facing down into the attic) or other locations to provide the radiant Barrier as an
integral part of the structure. For existing buildings, the radiant barrier is typically fastened
across the bottom of joists, as shown In this drawing. All radiant barriers must have a low
emittance (0.1 or less) and high reflectance (0.9 or more).



Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: Low Achieved

5. A poorly set out investigation would be hard for a student to replicate.
Data not well explained.

Graph meaningless but does follow data collected.

Well set out conclusion.

Report is included but it is not clear where the information came from. Has mentioned
heat transfer but has not said how insulators influence this.

Links to science not fully explained.

Some of the report does explain R values but overall a Low Achieve.

© Crown 2010
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Expol .

Expol Under Floor Insulation is the way to insulate your existing h oz
. ; E home 1o 5 Fimar
and escaping in winter, top entering in summer

Expol Insulation Panels are designed to be self supporting and easy o insta|,

Placed snugly between the floor joists to ensure your home is protecied from the extreme temperalures
under vour Moor.

Great for polished Moors in bungalows and villas
Save arcund 12% on your heating bills

Expol Insulation has excellent thermal properties as it consists mainly of stabilised air

Expol Insulation is safe to install, non-allergenic, contains a flame retardant, Its thermal performance is
nl affected by ageing, and contains no CFC's.

Expol under-floor insulation is available
in easy t0 handle panels:

1200 x 360 x 60mm

1200 x 410 x G0mm

T200 x 470 x &0mm

[ 200 x 560 x 60mm

Expol Insulation incorporates FLEXICUT

- & unigue system provided for simple installation!

Easy to cut with a sharp knife. Spring into place, cut or break off 1o ensure g snug fit in walls, ceilings
and under floors.



Fibreglass is one of the most popular forms of home insulation. It's relatively inexpensive. si
: . : pensive, simple 1o
install and has high R-Values. It's also known as mineral wool or glass Wnu]:‘:' i

How it works

Still air is an extremely poor conductor of heat, Fibreglass insulation works by trapping air between

finely spun particles of glass fibre, in mats or biscuit form, The resulting pocket of air is very effective
at keeping warmth in and cold out of the home.

How it’s made

Recycled glass is heated 1o extremely high temperatures and spun into fibres, which are then densely
layered into mats or batting.

Why it’s good

Inexpensive compared 1o wool or loose fill insulation
High R-Values

Easy to install

Widely available

Special varieties for acoustic soundproofing and wet areas

Is it safe?

Particles can irritate the skin. IT you are installing fibreglass insulation yourself you need to take care
with installation. Right House recommends a professional undertake the installation of your insulation.

How much will it cost?

The cost of insulation will depend on the R-Value (level) of insulation required. The higher the R-
Value the higher the cost, but the greater the benefit.

The maximum R-Value for walls is R2.8 (in a 90mm wall) whereas in ceilings insulation can be up to
R35 and underfloor up to R3.2 (depending on the space and insulation used).



Heat .

In physics and thermodynamics, heat is the process of enerpy transfer from ope body or system due to
thermal contact, which in turn is defined as an energy transfer to a bod ¥ in any other way than due to
work performed on the body [1]

A related term is thermal energy, loosely defined as the energy of a body that increases with jts
emperaiure. Heat is also loosely referred 1o as thermal energy, although many definitions require this
thermal energy to actually be in the process of movement betwesn one body and another 1o be
technically called hear (otherwise, many sources prefer to continue 1o refer to the static quantity as
“thermal energy”). Heat is a form of Energy, but energy is not necessarily heat[citation needed).

Energy transfer by heat can occur between objects by radiation, conduction and convectign.
Tempergture is used as a measure of the internal energy or gnthalpy, that is the Jeve] of elemeniary
motion giving rise to heat transfer. Energy can only be transferred by heat between objects - or areas
within an object - with different temperatures (as given by the zeroth law of thermodvnamics). This
transfer happens spontanecusly only in the direction of the colder body (as per the second law of
thermodynamics). The transfer of energy by heat from one object to another object with an equal or
higher temperature can happen only with the aid of a heat pump via mechanical work.

The R value or R-value is a measure of thermal resistance ! used in the building and construction
industry. Under uniform conditions it is the ratio of the temperature difference across an insulator and

the heat flux (heat flow per unit area, Q.ﬁ} through it or R= "'E"Ta"l Ca, The bigger the number, the
better the building insulation's effectiveness™. R-value is the reciprocal of U-value.




Exemplar for internal assessment resource Science 1.4A for Achievement Standard 90943

Grade Boundary: High Not Achieved

6. Investigation not completed.
Data given but no processing.

Report based on the data but with no other means of showing how this material was
researched. It is an N.

Could not explain the difference between the types of insulation.

© Crown 2010
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